
Mar. 1 ......... 
Mar. 2 ......... 
Mar. 10 ........ 
Mar. 15 ........ 
Mar. 21 ........ 
hlar. 24 ........ 
Mar. n ........ 

Means ............. 
Departures 

m m  
1.61 
2. i. 

.SI 
1.@ 
2. 31 
2. I! 
4.71 

........ 

ea/ .  

..... 

..... 

..... 

..... 

..... 

..... 

ea/. cal .  cal. ra l .  eo/. ca l .  cal .  cn l .  nini 
........... 1.26 1.44 1.67 ........................ 2.30 
............................. 1.50 .................. 3.45 

1.0: 1.?5 1.50 1.61 1.34 .................. 1.02 
1.08 1.20 1.3s 1.61 1.41 .................. 1.60 
1.03 1.10 1.34 1.64 1.46 .................. 2.49 
. 83  .97 ................................... 3.45 

................. 1.06 .............................. 3.81 
........................ 
........................ 

Mar. 2 ......... 
Mar. 3 ......... 
Mar. 11 ._..__.. 
hlar. 13 ........ 
Mar. 15 ........ 
Mar. 16 ........ 
Mar. 21 ........ 
hI ar. 23.. ...... 
hlar. ?i ........ 
Mar. 31 ........ 

hfeans ........ 
Depart .tires... . 

2.74 
2.74 
2.87 
3.81 
3.00 
3.63 
1.60 
3.63 
4 . j i  
5.56 
..... 
..... 

.................. 1.10 ...... 1.20 0.99 
_____. _ _ _ _ _ _  _____. _ _ _ _ _ _  __.___ 1.25 1.05 

0.74 0.87 1.06 1.24 1.45 ............ 
.................. 1.16 1.38 1.22 1.02 

.87 1.00 1.16 1.33 1.52 ............. 
........................ 1.23 1.13 .99 

.9F 1.08 1.23 1.42 1.57 1.37 1.21 
............ 1.10 1.LB ................... 
.............................. 1.30 1.10 
.............................. 

+.02 +.04 +.05 - .01 - .08 - .03 

1.37 
.Sfi .9S 1.14 1.3 1.44 1.25 

2.74 
2.74 
2.87 
3.81 
3.00 
3.63 
1.60 
3.63 
4 . j i  
5.56 
..... 
..... 

.................. 1.10 ...... 1.20 0.99 
_____. _ _ _ _ _ _  _____. _ _ _ _ _ _  __.___ 1.25 1.05 

0.74 0.87 1.06 1.24 1.45 ............ 
.................. 1.16 1.38 1.22 1.02 

.87 1.00 1.16 1.33 1.52 ............. 
........................ 1.23 1.13 .99 

.9F 1.08 1.23 1.42 1.57 1.37 1.21 
............ 1.10 1.LB ................... 
.............................. 1.30 1.10 
.............................. 

+.02 +.04 +.05 - .01 - .08 - .03 

1.37 
.Sfi .9S 1.14 1.3 1.44 1.25 

0.9n 
.90 

. F9 

. SO 
1. os 
.93 
.96 
.!lZ 

- .02 

...... 

...... 

..__. . 

DatP 

~- 

i6th 
mer. 
time 

- 

e. 

A.M. 

5.0 I 4.0 1 3.0 I 2.0 

P.M. 

11.0 2.0 I 3.0 1 4.0 1 5.0 
_ _ _ _ _ _ - - ~ _ - _ _ _ _  

1. 3; 
1.30 

1.2s 
1. 3s 
.92 

1.35 
1. 13 
1. 17 

...... 
1 . R  
I . ?  
2.0 
2.2 
3.1 
3.4 

.................. 

........... 1.211 

............ .85 

........... 1.15 

.................. 

.................. 

1.56 

1.58 

1.62 
...... 

.............................. 
1.3fi .................. 

1.36 1.17 ............ 
1.19 .................. 

........................ 

.............................. 

ea/. 
381 
443 
444 
38.5 
500 

ral. cal. 
410 212 
392 268 
4 i 5  237 
443 372 
480 3% 

+45 
+%2 
-35 

-198 
+30 

-21 +9 +?9 +12 I +70 -2 _ _ _ _ _ _ _ _ _ _  +43 -90 -30 +26 _ _ _ _ _ _ _ _ _ _  
f O  +33 +39 -39 +45 - 15 .......... 

7 +I9 +13 +45 +39 
-28 -18 +45 +54 
-46 -5 +R -5 +2 
-43 -3g -59 Tz I +7g -119 += -g *o - 15 .......... .......... 

-100 +2 +9 +2 +14 .......... +17 -42 -4  +4 .......... 

.......... - .......... 

.......... 

MONTHLY WEATHER REVIEW 

SOLAR OBSERVATIONS 

MARCH 1933 

SOLAR RADIATION MEASUREMENTS DURING MARCH 1933 

By IRVING F. HAND, Assistant in Solar Radiation Investigations 

For a description of instmnients and their exposures, 
the reader is referred to the January 1932 REVIEW, 

TABLE 1.-Solar radiation intensities during lllarrh 193-Contd. 
Madison, Wis. 

Sun's zenith distance. 

78.7" I 75.7' I 70.7' I 60.0' I 0.0' I 60.0' I 70.7' I 75.7' I 78.7" 1 Noon 

Air mass Local 

~ 

8 a.m 
~ 

i51h 
Date 

mer. 
time 

page 26. 
Table 1 shows t,htit8 solar radiation intensibies averaged 

above normal for E'chruary at  Washington and Madison, 
and close to normal nt Lincoln. 

Table 2 shows an excess in tlie total solnr radiation 
received on a horizontal surffice a t  all stations except 
Madison, Lincoln, Pittsburgh, and La Jolla. 

Table 3 shows the effect of cirri on turbidity factors; 
particularly on the 27th. 

Polarizntion mensiirements made on 5 days a t  Wash- 
ington give a mean of 49 percent with n maxinium of 54 
percent on the 29th. These are slightly below normal 
for the month. No polarization readings were obtained 
nt  Madison due to the presence of ice and snow. 

TABLE 1 .--Solar rndiation intensities during March 1933 
[Oram-calories per minute per square centimeter of normal siirfyce] 

Washington, D.C. 

solar I mean 
A.M. I I P.hl. 

-/-I-I-/-I-/-I-I-I- 

Lincoln, Nebr. 

2.62 
3.30 
4.17 
6.76 
3. 63 
3. 03 
2. 36 
3. 45 
4.37 
5. 56 

.___.. 

.___.. 

0.80 . i 4  

7- . , I  

. 6 i  

.90 

.87 

. R5 
.so 

-.01 

Noon 

Local 
mnnn 
solar 
timc 
- 

e 

Air mass 

Blue Hill, Mass. 

2.2 .................. 
1 . 5  .................. 
2.6.. I i i l  ................. 

1.50 ........................ 
1.62 1.31 .................. 

...... I 3.81! ..... I ..... I ?. 2 
1.8 
2.7 
1. 5 
1.5 
2. 2 
2. 3 
3. 1 
3.3 
3. 4 
2. 2 

Mar.  5~ ........ 
Mar. 6 ......... 
Mar. 9 ......... 
Mar. 10 ........ 
Mar. 11 ........ 
Mar. 12 ........ 
Mar. 16 ........ 
Mar. 24 ........ 
Mar. 25 ........ 
Mar. 27 ........ 
Mar. 30 ........ 

Means. ......... 

mm ea/ .  ral. 
2.62 0.87 1. OP 
5.16 .83 1.05 
2.11 ............. 
3.81 ............. 
3.15 ,47 .59 

ea/ .  cal. cal. cal. eal. ral .  eal. 
1.22 1.29..... ......................... 
1.14 1.32 1.58 ........................ 

.................. 1.19 .................. 

............ 1.29 ........................ 
.77 .................................... 

m m  
1.45 
4. 57 
1.24 
4.75 

Departures..- ...... 

Mar. 
Mar. 
Mar. 
Mar. 
Mar. 

TABLE 2.-Average daily totals of solar radiotion (direct + diffuse) received on a horizontal surface 

Gram calories per squnre centimeter 
- -  

I I I I I Week heginnii1:- 
Washing 

ton La Jolla Madison Lincoln 

t- I- l-l- 
ra/ .  

335 
FAV' 
292 
150 
378 

cal. 
243 
299 
362 
365 
361 

1933 
Feh. 26 .................................. 
Mar. 6 ................................... 
Mar. 12 .................................. 
Mar. 19 .................................. 
Mar. 26 .................................. 

ral .  
454 
381 
40? 
537 
500 

cnl. 
184 
23i 
210 
107 
285 

ral. 
1 72 
158 

205 
241 

mi 

cal. 
343 
352 
348 
401 
403 

ea/ .  cal. 
2 9  248 
249 319 
217 2fhs 
1.59 21 1 
253 297 

271 
275 355 

Departures from weekly normals 

Feb. 26 ................................... 
Mar. 6 .................................... 
Mar. 12 ................................... 
Mar. 19 ................................... 
Mnr. 28 ................................... 

I I I I I I I I - 

Accumulated departures on Apr. 3, 1933 

I 
+2.394 I -2,191 I -924 I +2,56? 1 +2,2112 I +%I91 I $553 I .......... 1 +1,098 I -1 ,568 I -5,131 I -567 I .......... 
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Date and solar 
hour angle 

TABLE 3.--Solar-radiation measurements, and determinations of 
atmospheric turbidity factor, 8, Washington, D.C., March 1933 

Solar 
alti- 
tude, 

h 

POSITIONS AND AREAS OF SUN SPOTS-Continued 

c 5 .  

1.738 
.744 
.756 
.759 
.735 
,796 

* 

~- 

0.040 
,040 
,038 
.035 
.080 
.070 

1933 
Mar. 6 

3:54a ____.__.___ 
3:48 a ___._______ 
3:44 8 _________._ 

2:46 8 _ _ _ _ _ _ _ _ _ _ _  3:40 a _ _ _ _ _ _ _ _ _ _ _  
2:42 a _ _ _ _ _ _ _ _ _ _ _  

2 0 1  
21-03 
21-45 

31-16 
m m  
31-20 

Mar. 9 
4:18 a _ _ _ _ _ _ _ _ _ _ _  
4:12 8 _ _ _ _ _ _ _ _ _ _ _  
3:35 a ________-__  
3:29 a _ _ _ _ _ _ - - - _ -  
2:40 a _ _ _ _ _ _ _ _ _ _ _  
2:37a _ _ _ _ _ _ _ _ _ _ _  
1:27 a _ _ _ _ _ _ _ _ _ _ _  i:m a ___._______ 

16-34 
17-34 
24-10 
7.510 
32-54 
33-29 
42-08 
42-47 

.666 

.667 

.707 

.716 

.746 

.747 

.736 

.735 

.042 

.040 

.045 

.040 

.045 

.045 

.040 

.035 

Mar. 27 
431 a _..________ 
4:48 a.-- ._______ 
4:27 a ___.___.___ 
4322 a ___._______ 
3:51 a ___..______ 
3:47 a _____- - - - - -  

16-00 
16-36 
19-40 
2C-35 
28-34 
27-18 

.447 

.A60 

.616 

.521 

.537 

.640 

.130 

.135 

.I65 

.165 
,180 
,180 

Mar. 29 
4:57 a ___.___--_- 
4:54 a .____.____. 
4:33 a ._____.._._ 
6:26 a _______.___ 

4:16 a .._.___.___ 
3:51 a .__._______ 
3:47 a ..____..___ 
2:13 a ..____._-_- 
2:09 a _ _ _ _ _ _ _ _ _ _ _  
0:55 a _______.___ 
0:51 a ______..___ 
1:36 p ___.______ 

2:43 p _ _ _ _ _ _ _ _ _ _  
2:47 p.-  ..__.__ 
3:26 p -  _ _  .._____ 
3:30 p. _._____ 

4:m a ___._______ 

1:42 p _...__.___ 

14-24 
14-58 
1 M 2  
l e 5 6  

22-12 
2651 
27-35 
4X?2 
43-56 
62-20 
5%40 
4819 

3942 
3740 
31-14 
30-42 

21-36 

47-36 

,591 
.596 
,647 
,660 
,671 
.I372 
.700 
,700 
.700 
.700 
.759 
.759 

.771 

.694 
,694 
,694 
,697 

,774 

.065 
,065 
,075 
,065 
.078 
.072 
.060 
.052 
,105 
,115 
.068 
.068 

. 140 

.140 
,140 
.135 
. 135 

,110 

Heliographic Area 
Eastern 

Date standard 
civil time Diff. Longi- Lati- 8pot 

long. tude tude 
------- 

1933 
A .  m. 

Mar. 1 (Naval Observatory) .__._ 11 56 -64.0 305.4 +13.0 .-.-.- 123 
Mar. 2(hlount Wilson) ___.____._ 13 0 -51.0 305.2 +14.0 ____._ 233 

Mar. 3 (Naval Observatory) _ _ _ _ _  11 34 -37.0 306.3 +13.0 _.._._ 93 
Mar.4 (Naval Observatory) .____ 11 35 -24.0 308.1 +13.0 __._.. 53 
Mar. 5 (Perkins Observatory) .... 16 0 -13.5 301.0 +13.0 __._._ 90 

Mar. 6(Naval Observatory) ____. 11 0 +3.0 307.0 +13.0 .___.. 53 
Mar. 7 (Mount  Wilson) __.___.___ 12 35 +16.0 306.0 +14.0 .___.. 118 

- 2 3 . 0 3 3 3 . 2 + 9 . 0  11 __._... 

-4.5 310.0 +16.5 --.... YO 

Total 
area 
for 

ea:; 

123 
._____ 

93 
93 

._._._ 

93 
118 

2-34 

1Ro 

- 

Air 
m a s  

m 

- 

2. w) 
2.77 
2.69 
2.61 
1.92 
1.92 

3.48 
3.28 
2.43 
2.34 
1.84 
1.81 
1.49 
1.47 

3.82 
3.68 
a. 95 
2.82 
2.23 
2. 17 

3.98 
3.84 
3.05 
2.92 
2.70 
2.63 
2.21 
2. 15 
1.46 
1.44 
1.27 
1.26 
1.34 
1.36 
1.60 
1.63 
1.93 
1.95 
- 

Heliographic Area Total 
Eastern area 

standard for 

- 

Atmos 
pheric 
dust 

part.i- 
des per 
cubic 
centi- 
meter 

Date 
gotes: Sky. 
ight polari- 
cation, P ,  
louds, et.c. 

I, 
cal. 

I. 
CP.1. - 

h .  
11 

10 

11 
11 
14 
11 
12 
10 
11 
11 
11 
10 
IO 
11 
13 
11 
13 
11 

12 

11 

11 

10 
11 
11 

- - ~ ~  

m . 0  
51 4-24.0 301.2 +ll.O 

+33.0 310.2 i-15.0 

+46.0 311.0 +15.0 
8 +w).O 311.3 +15.0 

49 +74.0 311.7 +15.0 
0 No spots 

30 No spots 
25 No spots 
58 No mots 

5 +37.0 302.0 + I i . n  

Mar. 8 (Naval Observatory)---.. 

Mar. 9 ( N a r d  Observatory)--.-. 

Mar. IO (Naval Ohserratory) _ _ _ _  
Mar. 11 (Naval Obserratory)--.. 
hku.  12 (Perkins Observatorv )... 

1.225 
1.244 
1.269 
1.280 
1.285 
1.257 

1.079 
1.105 
1.217 
1.250 
1.340 
1.360 
1.444 
1.463 

.645 

.e44 

.753 

.787 

.816 

.a32 

,808 
.922 

1.029 
1.058 
1.075 
1. 106 
1.211 
1.236 
1.353 
1.338 
1.424 
1.429 
1.350 
1.306 
1.295 
1.301 
1.218 
1.221 

1.877 
.9d8 
.934 
.936 
.&ul 
.&ul 

.791 

.797 

.881 

.879 

.918 

.911 

.9dl 

.922 

.488 

.491 
,569 

.636 

.638 

.688 

.691 

.765 

.769 
,794 
.797 
,863 
,856 . a38 
.891 
.935 
.93s 
.950 
.963 
.884 
,887 
.a60 
,863 

.6n 

914 

275 

899 

317 

&Far. 13 (Mount Wilson) ___._____ 
Mar. 14 (Mount Wilson) _....._.. 
Mar. 15 (Naval Observatory).--. 
Mar. 16 (Naval Observatory).--. 
Mar. 17 (Naval Observatory)---- 

=51.2 5 
3irri. 

= 4 8 . 2 %  

?irri. 

=42.65, 

=L:J.i yo 

.. 
35 NO sbots 

No spots 
No spots 

50 1 Nospots 
I Mar. 18 (Mount Wilson) _ _ _ _ _ _ _ _ _  

Mar. I9 (Mount Wilson) _._______ 
hlar. 20 (hlount Wilson) _.___.___ 
Mar. 21 (Mount Wilson) _._..__._ 
Mar. 22 (Naval Ohserratory)--.. 
Mar.  23 (Mount Wilson) ....____. 
Mar. 24 (Naval Observatory) - __. 
Mar. 25 (Mount Wilson) _.._ ~ .__. 

hlar. % (Naval Observatory). -.. 

Mar. 27 (Mount Wilson) .__...__. 

Mar. 28 (Naval Observatory)---- 

No spots 4g No spots 
28 -73.0 1'3.8 +4.0 
45 -58.0 21.5 +5.0 
44 -45.0 20.3 +4.0 
30 -33.0 21.3 +5.0 

+ 3 . 0  73.3 + l O . O  
44 -1s.o 21.5 +4.0 

f35.0 74.5 +10.0 
15 -5.0 22.1 +5.0 

+49.0 76.1 f io .0  
20 +s.o 21.Y +5.0 

4-62.0 15.9 +10.0 
54 +22.0 22.9 +s.o 
13 +36.0 23.5 +5.0 
10 f49.O 23.3 i - i . 0  

Mar. 29 (Naral Observatory)---. 
Mar. 30 (Naval Observatory)---. 
Mar. 31 (Mount Wilson) .________ 

Mean dailyareafor March. l ._________ I .._..._ 1 _______ I  _ _ _ _ _ _ _  I ..__._ I _ _ _ _ _ _ _  I 1 2  

[Communicated hy Capt. J. F. Hellweg, Superintendent United States Naval Obserra- 
Data furnished by Naval Observatory, in cooperation with Harvard, Perkins, 

The  differences of longitude are measured from 
Areas are corrected 

The  

tory. 
and hlount Wilson Ohservatories. 
central meridian, positive west. The  north latitudes are plus. 
for foreshortening and are expressed in millionths of sun's visible hemisphere. 
total area, including spots and groups, is given for each day in the last column] 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
MARCH 1933 

[Dependent alone on observations a t  Zurich and its station at Arosa] 
[Data furnished through the courtesy of Prof. W. Brunner, University of Zurich, 

Sw i t  zerlandl 

March 1933 

POSITIONS AND AREAS OF SUN SPOTS ll I- -- I- 

. _ _ _ - -  

9 
S 

I II I 
Mean: 30 days=10.0. 

a= Pawage of an average-sized group through lbe central meridian. 
O=Pwage  of a large group or spot through the central maridiali. 
c=Iiew formation of a canter of activity: E, on the eastorn part of the sun's disk; 

W on the western part. M in the central zone. 
;=Entrance of a largd or 'sverage-sized center of activity on the east limb. 

AEROLOGICAL OBSERVATIONS 

By L. T. SAMUELS 
[Aerological Division, W. R. Gregg, in charge] 

Free-air temperatures during March were above normal 
at  all stations except Chicago and Cleveland. (See most cases. 
table 1. )  The de artures were only of moderate Inagni- 
tude. Free-air re P ative humidities averaged above nor- 

mal with departures of mall  to moderate magnitude in 

There were no1important deviations in the nionthly 
resultant winds as-compared to the normals. 


